education to ensure that they do not overreact. Otherwise, they may respond by reducing the risk of their portfolios and foregoing potential wealth accumulation.
Much research has been devoted to identifying factors that impact financial risk tolerance. However, more insight into the changes in risk tolerance that resulted from the 2008 financial crisis will help financial advisors to better counsel their clients. The Survey of Consumer Finances (SCF) interviewed the same sample of households before and after the crisis. The responses provide a unique opportunity to examine how perceived risk tolerance and portfolio risk changed for the sample over this time period.
This article examines changes in household risk tolerance, both perceived and measured by investment behavior preceding the 2008 financial crisis and at its end. After a literature review and data and sample descriptions, univariate analysis considers changes in portfolio risk across changes in perceived risk tolerance. Because these changes could depend on how the financial crisis impacted household wealth, the analysis distinguishes between households who experienced a decrease in wealth during the financial crisis and those who experienced an increase in wealth. Multivariate analysis then explores the factors that explain changes M any speculate that the recent financial crisis has influenced households to become less tolerant of financial risk, that is, more averse to the variability in returns on investments. Between 2007 and 2009, many households observed substantial declines in the values of their stock portfolio and housing assets. Risk tolerance is modeled, theoretically, to be a function of wealth; these changes in wealth may have been met with changes in risk tolerance. Lower risk tolerance, and thus less portfolio risk, is especially concerning after a downturn. If investors decrease the risk of their portfolios (hold less stock) in reaction to a decline in the stock market, they may be selling stock when the market is relatively low, decreasing their actual wealth, and leading them to miss out on gains as the market recovers.
Financial advisors make recommendations that can influence the financial risk borne by their clients. According to Finke and Huston (2003) , willingness to take financial risk is associated with a significantly higher net worth and is a strong predictor of higher net worth for those older than 65 years. Thus, understanding a client's risk tolerance is an important responsibility for financial advisors. If indeed individuals become temporarily more risk averse during economic downturns, advisors may need to provide interventional in portfolio risk between 2007 and 2009. Finally, results and a discussion of the implications are provided. This study extends the literature by identifying characteristics of those who are most likely to reduce their portfolio risk in reaction to a downturn in financial markets.
Literature Review on Risk Tolerance
Insights From Behavioral Finance Classic theory (Arrow, 1965) proposed that relative risk aversion (RRA) is a function of wealth. Depending on assumptions about the form of an individual's utility function, RRA may be increasing, constant, or decreasing with respect to wealth. Such conventional theory assumes that individuals are rational wealth maximizers. However, individuals do not always behave according to rational economic model assumptions.
The relatively new field of behavioral finance combines psychology with finance to explain why actual behavior may deviate from that of rational economic agents and can be influenced by emotion. Key concepts identified include availability bias and overreaction. The availability heuristic, introduced by Tversky and Kahneman (1973) is the notion that people tend to weight more heavily the information and events that come to mind more easily. Generally, that leads to decisions that are based on the latest news or dramatic and unexpected events. De Bondt and Thaler (1985) found that investors overreact to new information. In their study, investors overreacted to bad news, driving stock prices down disproportionately, and overreacted to good news, moving stock prices in the opposite direction. Eventually, the prices rebounded as investors realized that they had overreacted. Loewenstein, Weber, Hsee, and Welch (2001) proposed a model of risky choice whereby strong anticipatory emotions (e.g., fear and anxiety) felt at the moment of decision making play a role in the outcome. This risk-as-feelings hypothesis was tested in an experimental setting by Kuhnen and Knutson (2011) ; events associated with positive emotions were found to lead to riskier behavior, whereas those associated with negative emotions led to more risk-averse behavior.
Empirical studies have shown that traumatic events such as the 2008 financial crisis can affect willingness to take risk. The crisis provided a convenient setting for applying the riskas-feelings hypothesis. Using results of a survey of a large Italian bank's customers in 2007 and repeated in 2009 , Guiso, Sapienza, and Zingales (2013 found that risk aversion increased after the 2008 financial crisis. They found support for a fear-based model that predicts that investors will sell stock after a sharp decline. Investors become less risk tolerant not simply because their wealth declined but also because of a traumatic event such as the sharp drop in stock prices. Availability bias impacted their risk tolerance.
In a study of German households, Necker and Ziegelmeyer (2014) found that those who attributed losses in wealth between 2007 and 2009 to the financial crisis experienced decreased risk tolerance, whereas those who did not attribute losses to the crisis saw no change in risk attitude. They attributed the change in risk tolerance to a psychological reaction to the financial crisis.
Risk tolerance has been found to be relatively stable over time, but individuals may exhibit time-varying risk aversion in the short run. Guillemette and Finke (2014) found that although risk tolerance scores were relatively stable in the long run, they were strongly correlated with recent stock market movements in the short run. Risk tolerance increased as stock market valuations increased and decreased during market downturns. Investors' appetites for risk tended to change in reaction to market returns.
Studies have shown that risk tolerance tends to increase when market returns increase, and decrease when market returns decrease (Yao & Curl, 2011; Yao, Hanna, & Lindamood, 2004) . This tendency can be explained by availability bias or recency effect, a phenomenon whereby most recent events have the most impact on perceptions. Unfortunately, if investors act accordingly, they may undermine their returns by buying after a gain (when prices are high) and selling after a loss (when prices are low).
The recency effect is of special concern for young investors because younger individuals were found to be more sensitive to recent returns than older individuals (Malmendier & Nagel, 2011) . Some financial advisors have expressed concern that young investors hold portfolios that are too conservative, selecting safe investments over equities (Dagher, 2011; Light, Pilon, & Silver-Greenbert, 2011; Yousuf, Wang, & Derousseau, 2011) . The experience of the depressed job market and decline in stock prices during the financial crisis may explain their reluctance to take risk. Regrettably, inadequate retirement funds are a likely result of this low risk tolerance.
Recent research links behavioral finance constructs to risk tolerance. Griesdorn, Lown, DeVaney, Cho, and Evans (2014) investigated how decision-making strategies suggested by the behavioral life cycle hypothesis are related to risk tolerance. They found a significant positive relationship between self-control and risk tolerance. Those who scored higher in self-control scored significantly higher in risk tolerance. They also found to a lesser extent that mental accounting and framing constructs were related to risk tolerance.
Demographic and Socioeconomic Characteristics
Many empirical studies have shown that demographic and socioeconomic characteristics impact risk tolerance, although the evidence is mixed in terms of the direction of the impact. A preponderance of research has provided evidence that risk tolerance increases with wealth Hartog, Ferrer-i-Carbonell, & Jonker, 2002; Schooley & Worden, 1996) and income (Gibson, Michayluk, & Van de Venter, 2013; Hartog et al., 2002) . Some evidence supported the belief that risk tolerance decreases with age (Gibson et al., 2013; Griesdorn et al., 2014; Hallahan, Faff, & McKenzie, 2004; Yao & Curl, 2011; Yao et al., 2004) ; other studies found the relationship with age to be nonlinear (Hallahan et al., 2004; Riley & Chow, 1992) . Being married has been shown to have a significant negative impact on risk tolerance (Hallahan et al., 2004; Yao et al., 2004) , although McInish (1982) did not find a significant relationship. Number of dependents has also been shown to have a negative impact on risk tolerance (Hallahan et al., 2004) .
Research has provided evidence that education has a positive effect on risk tolerance Hallahan et al., 2004; Hartog et al., 2002; Yao & Curl, 2011; Yao et al., 2004) . Those who consulted a financial advisor exhibited lower risk tolerance (Gibson et al., 2013) . Self-employed workers have been shown to be more risk tolerant than those who work for others (Colombier, Boèmont, Loeac, & Masclet, 2008; Hartog et al., 2002; Sung & Hanna, 1996; Yao et al., 2004) . A study of how personality characteristics influence decisions on entrepreneurial status in German households found that the probability of entry into selfemployment is higher for those with higher risk tolerance (Caliendo, Fossen, & Kritikos, 2014) . Interestingly, the probability of exiting from self-employment is higher for those with low or high risk tolerance but lower for those with medium risk tolerance. They also found evidence that those who are more risk tolerant are more likely to be self-employed.
Conversely, Halek and Eisenhauer (2001) found evidence that the self-employed are more averse to downside risk than those employed by others. The inclusion of socioeconomic factors in an examination of risk tolerance is supported by these many and varied results.
The literature supports the notion that investors may not always behave rationally. They may overreact to bad news and behave in a more risk-averse manner when they experience negative emotions. Investors' reactions to a decrease in stock prices caused by a traumatic event such as the financial crisis can be much more emotional than to a gradual decrease in stock prices. Italian investors became less risk tolerant after the 2008 financial crisis. German households who attributed losses in wealth to the financial crisis experienced decreased risk tolerance. Risk tolerance has also been linked to socioeconomic and demographic characteristics such as the use of a financial advisor, education level, stage of life cycle (incorporating age, marital status, and children), employment status, income, and wealth.
The objective of this study was to examine how changes in U.S. households' risk tolerance (realized and perceived) is related to the 2008 financial crisis. Contrary to popular belief, not everyone became less risk tolerant as a result of the crisis. Univariate analysis tested the hypotheses that a household became more risk tolerant when its wealth increased after the crisis and became less risk tolerant when its wealth decreased after the crisis. Regression analysis tested the hypothesis that realized risk tolerance increased for those who perceive they became more risk tolerant and decreased for those who perceive they became less risk tolerant. 
Methods

Data and Sample
Variables
The conventional definition of financial risk is uncertainty in returns. Because equity securities historically have exhibited the highest standard deviation of returns, investors' risk-taking behavior-their realized risk tolerance-was measured by the percentage of financial assets held in equity securities. Financial assets included transaction accounts, certificates of deposits, savings and other bonds, stock, pooled investment funds, retirement accounts, the cash value of life insurance, and other managed accounts such as trusts or annuities. Equity securities included stock held directly or indirectly through mutual funds and trusts. If a fund was reported as diversified, the SCF coding was employed to determine the value ascribed to equity holdings.
A household's perceived risk tolerance was measured by a response to a survey question. For each year, respondents were asked to identify their risk tolerance by selecting which one of the following statements reflects the amount of risk they were willing to take when saving or making investments:
• Take substantial financial risks expecting to earn substantial returns
• Take above-average financial risks expecting to earn above-average returns • Take average financial risks expecting to earn average returns • Not willing to take any financial risks
Respondents who selected the "substantial" statement were viewed to be the most risk tolerant (least averse) and those who selected the "not willing" statement were considered to be the least risk tolerant (most averse).
A comparison of the responses in the two interviews provided a measure of change in perceived risk tolerance after the financial crisis. A household who indicated a lower risktaking category in 2009, as compared to the 2007 choice, was deemed to perceive a lower risk tolerance level (more risk aversion). Conversely, one who indicated a higher risktaking category was deemed to perceive a higher risk tolerance (less risk aversion).
Analysis
This study's investigation of changes in risk tolerance used both univariate and multivariate analyses. Univariate analysis examined the relationship between wealth changes and changes in risk tolerance-both perceived and realized through changes in portfolio composition. The SCF use of a dual-frame sampling design that oversamples the wealthy required that an analysis weight be employed so that the distributions were representative of the populations of U.S. households. Because previous studies showed that wealth is significantly related to risk tolerance, changes in perceived risk tolerance were examined separately for households who experienced a decrease in wealth and those whose wealth increased. Also, changes in perceived risk tolerance and portfolio risk were examined to determine whether those who perceived that their risk tolerance had changed adjusted their portfolio risk (realized risk tolerance) accordingly. The analysis was extended further to determine if the results depended on whether wealth had increased or decreased. These include the use of a financial advisor, education level, stage of life cycle (incorporating age, marital status, and children), employment status, income, and wealth. 
Results
Descriptive Statistics
Univariate Analyses
As shown in Table 3 , overall just over a quarter (25.9%) of households reported less tolerance for risk after the financial crisis. Less than 16% of households reported a higher tolerance for risk after the financial crisis. Table 3 also illustrates how the change in perceived risk tolerance was associated with the change in household wealth, defined as total assets minus total liabilities. The financial crisis had a varied impact, with 62.5% of households experiencing a decrease in wealth and 36.8% experiencing an increase in wealth. Only 0.7% experienced no change in wealth. Although the difference was not highly significant (p 5 .086), the percentage reporting less risk tolerance was greater (at 27%) for those households whose wealth decreased than for those whose wealth increased (at 24.4%). A more significant difference (p 5 .014) appeared for the percentage reporting more risk tolerance. Only 14.6% of households whose wealth decreased during the crisis perceived more tolerance for risk, compared to 18% of households whose wealth increased.
The financial portfolio composition for households revealed that the change in wealth and reported risk tolerance was associated with a change in investment behavior. Table 4 considers the composition of the portfolio of financial assets of households who experienced a change in wealth during the financial crisis-across the reported change in risk tolerance. As discussed earlier, a household's These univariate analyses indicated that the financial crisis affected individuals' attitudes toward risk and the composition of their portfolio of financial assets in different ways depending on how their wealth changed.
Multivariate Analyses
Variable descriptions and statistics for the multivariate analysis are presented in Table 5 .
The change in perceived risk tolerance was included in the analysis by two indicator variables. The reduction in risk tolerance was captured by the variable "less risk tolerance," which took the value 1 when the household reported lower risk tolerance in 2009 as compared to 2007. An increase in risk tolerance was captured similarly by the variable "more risk tolerance." No change in perceived risk tolerance was included in the constant term. Financial sophistication and knowledge was measured by the variable "UseFinProfAdvisor," which indicated whether the household used advice from a financial professional to make decisions about savings and investments in 2007. A household's behavior was expected to be influenced during the financial crisis by an established relationship with an advisor. The impact of the education level achieved by the household head was measured by the indicator variables high school, some college, and graduate degree, with college degree included in the constant term. The household's stage of life and family structure was measured by a modified version of the life cycle variable developed by Bojanic (1992 Table 6 presents results of the linear regression analysis on the change in the ratio of stock to financial assets (PortRisk07-09).
The overall F statistic for the regression had a significant p value. Because there is evidence that a change in risk tolerance is related to wealth, the percentage change in the household's wealth during the financial crisis was included as a control variable. In addition, the percentage change in household income was held constant, so that the influence of education and employment status could be more clearly identified. Because what is of interest for this analysis is the change in the portfolio composition, the "starting value," that is, the percentage of financial assets held in stock in 2007 (PortRisk07), was included as an additional control variable. A PortRisk07-09 value of 5% is more noteworthy if the percentage held in 2007 was 7% than if it was 30%.
Those households who perceived a higher level of risk tolerance in 2009 had a significantly smaller reduction in the percentage of financial assets held as stock. In fact, they could have experienced an increase in this ratio. As expected, households who reported that they became more risk tolerant either increased the riskiness of their portfolios or reduced the equity holdings by a significantly smaller amount. However, the change in the portfolio composition was not significantly different for those households who perceived a lower level of risk tolerance. The other socioeconomic factors must have been the contributing factors to the change in their portfolios, not their perceived risk tolerance.
Whether the household used a financial professional to make savings and investment decisions at the beginning of the financial crisis was expected to have an impact on the change in the portfolio allocation, but it proved to be insignificant. The regression analysis was repeated using indicator variables that measured changes in the use of a financial 
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Explanatory Variables Definition
Sample Proportion
Change in perceived risk tolerance Less risk tolerance (more risk averse) Further investigation showed that the use of a financial professional was highly correlated with the education status of the household head; the probability that a financial professional was used increased with education level. Thus, education level may have captured that effect. And, consistent with the results found in other studies Hallahan et al., 2004; Hartog et al., 2002; Yao & Curl, 2011; Yao et al., 2004) , education had the expected positive effect on risk tolerance in a portfolio.
Those households whose head had less education had a significantly larger reduction in the percentage of financial assets held in stock-compared to those with a college degree. Those with a graduate degree were not significantly different.
The stage of life and family structure proved to be somewhat significant. Although the presence of children or age of the household head was not significantly related to the change in asset allocation, being single was. Singles, with or without children, exhibited a significantly larger reduction in the percentage of financial assets in stock than those who were married or had a partner. This result runs counter to studies that have shown that being married negatively impacts risk tolerance (Hallahan et al., 2004; Yao et al., 2004) . Perhaps this was because of the fact that single households do not have the possibility of a second source of savings and investment and so were more cautious in investment behavior. The regression analysis was conducted replacing the life cycle variables with variables measuring age of the household head and the presence of a partner or spouse. Similar to the life cycle results, age proved to be insignificant while being single-without a spouse or partner-had a significantly positive impact on the size of the reduction in the percentage of financial assets held in stock.
Households with self-employed or nonemployed heads in 2009 exhibited a significantly larger reduction in the percentage of financial assets held as stock-as compared to those employed by others. This employment status effect is in addition to the impact of an income differential and so is likely a psychological phenomenon. Although previous studies (Colombier et al., 2008; Hartog et al., 2002; Sung & Hanna, 1996; Yao et al., 2004) found that the self-employed were more risk tolerant, those in this study became less risk tolerant after the financial crisis. The severity of the financial crisis and its devastating impact on the job market are the likely causes of this result.
Discussion
The question of how risk tolerance changed because of the 2008 financial crisis is not a simple one to answer. The study finds that the change in risk tolerance is related to the change in wealth experienced. A decrease in wealth is associated with a higher probability of reporting less risk tolerance, whereas an increase in wealth is associated with a higher probability of reporting more risk tolerance. In their study of the SCF panel data, Bricker, Bucks, Kennickell, Mach, and Moore (2012) investigated changes in household wealth and portfolio composition during the financial crisis. They suggested that a large majority of households passively accepted changes in their portfolio composition that were because of asset revaluation. However, this study found evidence that refutes the suggestion that households were passive. The way in which portfolio composition changed depended on whether wealth increased or decreased.
As also suggested by Bricker et al. (2012) , declining stock values could explain why the percentage of financial assets held in liquid assets increased. However, it is only for those who reported less risk tolerance that the median percentage of risk-free assets increased. For those households who reported a higher tolerance for risk, the median value remained relatively unchanged. These results reveal a more than passive response to the financial crisis. It would be an odd coincidence if those who reported more risk tolerance actively managed their portfolios to increase risk, whereas those who reported less risk tolerance passively accepted the decreased risk in their portfolios resulting from changes in market valuations.
Those who perceive that they became less risk tolerant hold less risky financial portfolios than they did before the financial crisis. The danger in decreasing portfolio risk (holding less stock as a percentage of financial assets) after an event such as the 2008 financial crisis is that investors end up selling stock when prices are low. In doing so, they could fall further behind in achieving their financial goals.
Implications
Single households, those households whose head has not earned a college degree or is either self-employed or not employed, may be especially vulnerable to decreasing their portfolio risk during major negative economic events. Financial advisors need to revisit with their clients about their risk tolerance, especially in light of the call for increased diligence because of the recent financial crisis. Although changes in demographic circumstances such as marriage or having children are overt signs that risk tolerance may have changed, market conditions can also change a client's tolerance for risk.
Commitment strategies can be used to influence households' saving and investment behavior. For example, Smith and Griesdorn (2014) found that the self-employed were more likely to make retirement contributions when they employed savings rules as a commitment strategy. Because those with more self-control have been shown to be more risk tolerant , financial counselors may be able to help them become more comfortable taking risk by suggesting some commitment strategies. For example, they could suggest that their clients make a commitment to maintain a particular level of risk in their portfolios. As markets fluctuate, they may be less tempted to adjust their portfolio risk accordingly if they are committed to holding a portfolio with a particular amount of risk.
Clients need to be comfortable with the risk level they are taking, especially during economic downturns. Advisors can help investors overcome the recency effect so that market fluctuations do not cause them to change their allocations dramatically. They can assist clients in maintaining a sense of perspective so that they can overlook the latest news and keep a long-term focus. Guillemette and Finke (2014) suggested that financial planners can be of great value by assisting their clients in developing a long-run strategy to deter them from selling low and buying high because their risk aversion varies in the short run.
Limitations and Future Research
Although the SCF risk aversion measure is widely used in risk tolerance literature, readers should interpret results with some caution. Some studies support the SCF risk measure as an effective proxy for risk tolerance. For example, Gilliam, Chatterjee, and Grable (2010) found that the SCF question indicated an individual's investment risk tolerance reasonably well. However, it has been suggested that this single-item measure may not capture risk tolerance as well as a multiquestion measure (Grable & Lytton, 2001 ). Also, individuals may have limited ability to self-assess their risk tolerance. The SCF question may serve as a better measure of investment risk tolerance than financial risk tolerance. Even so, the measure does provide some information about risk tolerance. Future research could further study the response to the SCF question as well as explore better measures for assessing risk aversion.
